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(54) TEST METHOD FOR ANTI-CORROSION CHARACTERISTIC 

(57)Abstract: 

PURPOSE: To correctly evaluate corrosion of a metal 
material with easily in a short time with small quantity of 
test water by soaking a metal material electrode and a 
collate electrode in the water containing active oxygen 
generating source and oxidation reduction pigment. 
CONSTITUTION: Metal sample electrodes 1A, 1B and 
10 and a collate electrode 2 are soaked in water 3 
containing active oxygen generating source and 
oxidation reduction pigment. And, a potential difference 
meter 5 which measures the potential difference 
between the electrodes 1 A, IB and 1C and the collate 
electrode 2 is connected through an electrode switching 
device 4. A recorder 6 displays the measurement result 
by the potential difference meter 5. As an active oxygen 

generating source, xylose which is easy to generate active oxygen through automatic 
oxidation reaction in water, etc., are used. When the xylose is added to the water, the active 
oxygen is generated, and, in the process where the active oxygen is reduced, electron is 
taken out of the metal sample, as a result, corrosion advances, so that it is measured as 
potential rising. Thus, based an potential changes between the metal sample electrodes 1A- 
1C and collate electrode 2, anti-corrosion characteristic of metal material is evaluated. 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ♦ ♦ ♦ * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The test method of the corrosion resistance characterized by immersing a metal sample 
electrode and a reference electrode in underwater [ containing an active oxygen generation source and 
oxidation reduction coloring matter ], and measuring the potential difference between two electrodes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the test method of corrosion resistance, and relates to 
the test method of the corrosion resistance which evaluates especially the corrosion of the object for heat 
exchangers thru/or the metallic material for piping, and pitting of the copper tube with which a 
microorganism especially involves by easy equipment quickly and proper. 
[0002] 

[Description of the Prior Art] Since the unexpected situations, such as a shutdown of a plant, may be 
produced when localized corrosion advances in piping used for piping, a heat exchanger, etc. and the 
increase of the pitting depth and it result in penetration, the technique of foreknowing generating of 
localized corrosion, i.e., pitting, is searched for. 

[0003] Conventionally, generating of a heat exchanger or pitting of piping stopped operation of the 
facility concerned and water flow, sampled the part, and foreknew it by investigating the pitting 
situation of a sample. 

[0004] However, by such approach, since it must destroy in order to stop operation of a facility and to 
sample the part, there is a fault of affecting operation of works. And there is also a fault that great time 
amount, an effort, and costs will start before a measurement result comes out. 
[0005] There is the approach of acting as the monitor of the advance situation of pitting of piping to 
solve such a fault. That is, it acts as the monitor of the pitting situation by dipping the test piece which 
consists of the same quality of the material as piping which carries out monitoring to underwater [ which 
was extracted from the inside of a system drainage system, or a system drainage system ], for example, 
and measuring aging of the potential difference between this test piece and reference electrode. This 
approach is made possible [ presuming pitting by un-destroying ], without using for piping the 
phenomenon in which the rest potential of a tubing material rises as a preceding paragraph story which 
pitting generates, and stopping operation of a facility according to such an approach. 
[0006] on the other hand — "the collection of corrosion corrosion prevention symposium siunmaries" of 
May 25, 1994 issue ~ a glucose is decomposed into 129th page - the 132nd page by oxidizing enzyme, 
and a hydrogen peroxide (H2 02) is generated in it - making ~ H2 02 The method of performing the 
bacterial corrosion-proof trial of steel materials using the reaction which receives an electron from steel 
materials and is set to H2 O is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] Using the rise phenomenon of the rest potential of the above- 
mentioned tubing material, a test piece needs to be immersed from the inside of a system drainage 
system, or a system drainage system into the water extracted in the large quantity (about 1001.), and it is 
necessary to measure the variation per day of the potential by the approach of acting as the monitor of 
the advance situation of pitting using a test piece. Since the daily measurement for about one month is 
needed in order to judge the existence of a potential rise by this approach, it is a short time of several 
hours, and, moreover, there is a fault that it cannot evaluate v^th the trial water of small capacity. 
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[0008] On the other hand, there are the following troubles in the bacterial corrosion-proof test method of 
the steel materials indicated by "the collection of corrosion corrosion prevention symposium 
summaries." Namely, a lot of H2 02 Since it is accelerated aging which makes it generate, it is high- 
concentration H2 02. It acts on direct steel materials and a potential rise is brought about. By such 
system, a problem remains as a trial examination of the bacterial corrosion (however, subsequent 
advance is quick once reaction starts.) reaction for which the test atmosphere is too excessive and a 
reaction advances gradually over a long period of time. 

[0009] This invention solves the above-mentioned conventional trouble, and it aims at offering the test 
method of the corrosion resistance which can, easy moreover, evaluate the corrosion of the object for 
heat exchangers thru/or the metallic material for piping, especially pitting of the copper tube with which 
a microorganism involves proper vsrith the trial water of small capacity in a short time. 
[0010] 

[Means for Solving the Problem] The test method of the corrosion resistance of this invention is 
immersed in underwater [ containing an active oxygen generation source and oxidation reduction 
coloring matter ] in a metal sample electrode and a reference electrode, and is characterized by 
measuring the potential difference between two electrodes. 
[001 1] This invention is explained with reference to a drawing below at a detail. 
[0012] Drawing 1 is the schematic diagram showing one example of the suitable testing device for 
operation of the test method of the corrosion resistance of this invention. For a metal sample electrode 
and 2, 1 A, IB, and IC are the inside of drawing, and water ("trial water" may be called below) which is 
a reference electrode and contains an active oxygen generation source and oxidation reduction coloring 
matter. While being immersed into three, the potentiometer 5 for measuring the potential difference 
between these metal sample electrodes 1 A, IB, and IC and a reference electrode 2 is connected through 
the electrode switching unit 4. Moreover, the recorder 6 which displays the measurement resuh of this 
potentiometer 5 is formed. 

[0013] In this invention, although it is easy to generate active oxygen by the autoxidation reaction 
underwater and an available xylose (xylose) is moreover easily used suitably as an active oxygen 
generation source, it is not limited to this at all. 

[0014] On the other hand, as oxidation reduction coloring matter, NBT (Nitro Blue 
Tetrazolium:C40H30N10O6 C12 = molecular weight 817.65) is suitable. 

[0015] Preferably, 20 degrees C or more, although it is added by constant temperature and the water 
especially maintained by 30 degrees C or more preferably and a trial is presented with these active 
oxygen generation source and oxidation reduction coloring matter As this water, from the ability of the 
rise of the measured value of the potential difference to be made remarkable It is desirable to use the 
phosphate buffer solution containing a phosphoric acid or phosphate, and the neutrality which is 
especially 100-1000 ppm thru/or fine alkalinity, i.e., a with a pH of about six to nine phosphate buffer 
solution, are suitable the Lynn concentration of 100 ppm or more especially. 
[0016] As for oxidation reduction coloring matter concentration, such as NBT in such a phosphate 
buffer solution, it is desirable that it is 25-250microM, and, as for active oxygen generation source 
concentration, such as a xylose, it is desirable that it is about 0.2 - 2 % of the weight. 
[0017] In this invention, in the phosphate buffer solution which specifically contains NBT, as shovra in 
drawing 1 , the metal sample electrodes 1 A-IC and a reference electrode 2 are immersed, potentiometer 
5 grade is connected between two electrodes, addition mixing of the xylose is carried out underwater 
after that, and the potential difference is measured. In this case, when there are two or more metal 
sample electrodes, as shown in drawing 1 , a potentiometer 5 is switched with the electrode sv^tching 
unit 4 so that the potential of each metal sample electrode may be measured with a fixed time interval. 
[0018] If a xylose is added underwater, active oxygen occurs from a xylose, and as a result of drawing 
out an electron from a metal sample electrode side in the process in which this active oxygen is returned, 
while corrosion advances, advance of this corrosion will be measured as a potential rise. 
[0019] Therefore, the corrosion resistance of the metallic material which constitutes a metal sample 
electrode can be evaluated by measuring change of the rest potential between the metal sample 
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electrodes 1 A-1 C and a reference electrode 2. 

[0020] In this invention, such corrosion resistance can be easily evaluated as potential change as a metal 
sample electrode using what consists of the usual object for heat exchangers thru/or the usual metallic 
material for piping, and the half-segmented tubing material which specifically consists of copper or steel 
materials. 

[0021] In addition, an Ag-AgCl electrode etc. can be used as a reference electrode, and the small 
capacity of about 11. is sufficient enough in this invention as amount of water of the trial water in which 
a metal sample electrode and a reference electrode are made immersed. 
[0022] 

[Function] Although it was well known as a preceding paragraph story of pitting of metallic materials, 
such as SUS, copper, etc. with which the microorganism involved, that the rise of rest potential will be 
seen, this invention persons considered that this potential rise was brought about when active oxygen 
generates to a surface of metal by the intervention of a microorganism. That is, in the process in which 
the active oxygen in a system is returned even to water, the metallic material was considered to be that 
to which corrosion advances, as a result of drawing out an electron fi*om a metal side. And that the 
corrosion by the actual microorganism reaction which generates a small amount of active oxygen should 
be simulated, while generating the active oxygen of a minute amount underwater by the active oxygen 
generation source, a reaction is made to intervene by making oxidation reduction coloring matter into an 
electronic carrier or an electronic mediator, a metal sample electrode and a reference electrode are 
immersed in the trial underwater made into the environment which is easy to draw out an electron fi-om 
the metallic material of a metal sample electrode, and change of the rest potential between two 
electrodes is measured. Thereby, the corrosion resistance of the metallic material of a metal sample 
electrode can be evaluated quickly and correctly as potential change accelerated moderately. 
[0023] In addition, unless oxidation reduction colormg matter, such as NBT, is presumed to be what has 
played a role of the electronic carrier which makes smooth transfer of the electron between an active 
oxygen generation source and a metal sample electrode fi'ont face, or an electronic mediator and this 
oxidation reduction coloring matter exists, there will be too few amounts of active oxygen, and a 
reaction will not advance smoothly. 
[0024] 

[Example] An example is given to below and this invention is more concretely explained to it. 
[0025] In addition, the xylose was used as an active oxygen generation source, and NBT was used for 
below as oxidation reduction coloring matter, and it carried out with the testing device shown in drawing 
1. 

[0026] an example 1 -- first - every of KH2 P04 (molecular weight 136) and Na2 HP04 (molecular 
weight 142) - 0.0 15M solution was mixed and the phosphate buffer solution of pH8.1 was prepared. 
NBT40mg was dissolved in 11. (pH8.1) of this 0.015M phosphate buffer solution, and the phosphate 
buffer solution (pH8.1) containing NBT of SOmicroM was prepared. 

[0027] In this NBT phosphate buffer solution, it was immersed and following copper test piece No. 1-3 
and the reference electrode (Ag-AgCl electrode) with which surface processing conditions differ were 
maintained at 37 degrees C. To this, the xylose was added so that it might become concentration 1% of 
the weight, aging of potential was measured, and the result of drawing 2 was obtained. 
[0028] the outside of test piece No.l :half-segmented phosphorus-deoxidized-copper tubing (a front face 
- raw) was covered with silicon resin - It is 2 the outer diameter of 15.88mm, the thickness of 0.5mm, 
and 10cm of raw internal-surface products. Test piece test piece No.2 : [ Thing test piece No. which 
established the slot v^th a channel depth of 0.15mm in parallel spacing (0.33mm) at the internal surface 
of test piece No.l ] 3: The inside of the same half-segmented phosphorus-deoxidized-copper tubing was 
covered with silicon resin with having used by test piece No.l, and the test by the conventional method 
was also performed for the thing comparison using a smooth outside surface. That is, test piece No.l, 2, 
and an Ag-AgCl electrode were immersed in 1001. of trial water, the variation per day of potential was 
measured, and the result of drawing 3 was obtained. 

[0029] According to this invention, it is clearer than drawing 2 and 3 that the potential rise by the 
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conventional method is reproducible in a short time. 
[0030] 

[Effect of the Invention] According to the test method of the corrosion resistance of this invention, a 
metal sample electrode and a reference electrode can be immersed in the trial underwater of small 
capacity, and the corrosion resistance of the metallic material of a metal sample electrode can be easily 
evaluated in a short time proper only by measuring the potential difference between two electrodes as 
explained in full detail above. 

[0031] the trial water incidentally used even if it is the case where many metal sample electrodes are 
used according to the approach of this invention - about 11. m small capacity is sufficient as amount of 
water, and test time is also good in about several hours, and trial struk capacity and test time are sharply 
reduced compared with the conventional monitoring approach. And H2 02 Since an actual corrosion 
situation can be simulated more proper compared with the conventional bacterial corrosion-proof trial to 
generate, more exact evaluation can be performed. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the test method of corrosion resistance, and relates to 
the test method of the corrosion resistance which evaluates especially the corrosion of the object for heat 
exchangers thru/or the metallic material for piping, and pitting of the copper tube with which a 
microorganism especially involves by easy equipment quickly and proper. 
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PRIOR ART 



[Description of the Prior Art] Since the unexpected situations, such as a shutdown of a plant, may be 
produced when localized corrosion advances in piping used for piping, a heat exchanger, etc. and the 
increase of the pitting depth and it result in penetration, the technique of foreknowing generating of 
localized corrosion, i.e., pitting, is searched for. 

[0003] Conventionally, generating of a heat exchanger or pitting of piping stopped operation of the 
facility concerned and water flow, sampled the part, and foreknew it by investigating the pitting 
situation of a sample. 

[0004] However, by such approach, since it must destroy in order to stop operation of a facility and to 
sample the part, there is a fault of affecting operation of works. And there is also a fault that great time 
amount, an effort, and costs will start before a measurement result comes out. 
[0005] There is the approach of acting as the monitor of the advance situation of pitting of piping to 
solve such a fault. That is, it acts as the monitor of the pitting situation by dipping the test piece which 
consists of the same quality of the material as piping which carries out monitoring to underwater [ which 
was extracted from the inside of a system drainage system, or a system drainage system ], for example, 
and measuring aging of the potential difference between this test piece and reference electrode. This 
approach is made possible [ presuming pitting by un-destroying ], without using for piping the 
phenomenon in which the rest potential of a tubing material rises as a preceding paragraph story which 
pitting generates, and stopping operation of a facility according to such an approach. 
[0006] on the other hand — "the collection of corrosion corrosion prevention symposium summaries" of 
May 25, 1994 issue - a glucose is decomposed into 129th page - the 132nd page by oxidizing enzyme, 
and a hydrogen peroxide (H2 02) is generated in it ~ making ~ H2 02 The method of performing the 
bacterial corrosion-proof trial of steel materials using the reaction which receives an electron from steel 
materials and is set to H2 O is proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the test method of the corrosion resistance of this invention, a 
metal sample electrode and a reference electrode can be immersed in the trial underwater of small 
capacity, and the corrosion resistance of the metallic material of a metal sample electrode can be easily 
evaluated in a short time proper only by measuring the potential difference between two electrodes as 
explained in full detail above. 

[0031] the trial water incidentally used even if it is the case where many metal sample electrodes are 
used according to the approach of this invention ~ about 11. in small capacity is sufficient as amount of 
water, and test time is also good in about several hours, and trial struk capacity and test time are sharply 
reduced compared with the conventional monitoring approach. And H2 02 Since an actual corrosion 
situation can be simulated more proper complared with the conventional bacterial corrosion-proof trial to 
generate, more exact evaluation can be performed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the test method of the corrosion resistance of this invention, a 
metal sample electrode and a reference electrode can be immersed in the trial underwater of small 
capacity, and the corrosion resistance of the metallic material of a metal sample electrode can be easily 
evaluated in a short time proper only by measuring the potential difference between two electrodes as 
explained in full detail above. 

[0031] the trial water incidentally used even if it is the case where many metal sample electrodes are 
used according to the approach of this invention - about 11. in small capacity is sufficient as amount of 
water, and test time is also good in about several hours, and trial struk capacity and test time are sharply 
reduced compared with the conventional monitoring approach. And H2 02 Since an actual corrosion 
situation can be simulated more proper compared wdth tiie conventional bacterial corrosion-proof trial to 
generate, more exact evaluation can be performed. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Using the rise phenomenon of the rest potential of the above- 
mentioned tubing material, a test piece needs to be immersed from the inside of a system drainage 
system, or a system drainage system into the water extracted in the large quantity (about 1001.), and it is 
necessary to measure the variation per day of the potential by the approach of acting as the monitor of 
the advance situation of pittmg using a test piece. Since the daily measurement for about one month is 
needed in order to judge the existence of a potential rise by this approach, it is a short time of several 
hours, and, moreover, there is a fault that it cannot evaluate with the trial water of small capacity. 
[0008] On the other hand, there are the following troubles in the bacterial corrosion-proof test method of 
the steel materials indicated by "the collection of corrosion corrosion prevention symposium 
summaries." Namely, a lot of H2 02 Since it is accelerated aging which makes it generate, it is high- 
concentration H2 02. It acts on direct steel materials and a potential rise is brought about. By such 
system, a problem remains as a trial examination of the bacterial corrosion (however, subsequent 
advance is quick once reaction starts.) reaction for which the test atmosphere is too excessive and a 
reaction advances gradually over a long period of time. 

[0009] This invention solves the above-mentioned conventional trouble, and it aims at offering the test 
method of the corrosion resistance which can, easy moreover, evaluate the corrosion of the object for 
heat exchangers thru/or the metallic material for piping, especially pitting of the copper tube with which 
a microorganism involves proper with the trial water of small capacity in a short time. 
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MEANS 



[Means for Solving the Problem] The test method of the corrosion resistance of this invention is 
immersed in underwater [ containing an active oxygen generation source and oxidation reduction 
coloring matter ] in a metal sample electrode and a reference electrode, and is characterized by 
measuring the potential difference between two electrodes. 
[001 1] This invention is explained with reference to a drawing below at a detail. 
[0012] Drawing 1 is the schematic diagram showing one example of the suitable testing device for 
operation of the test method of the corrosion resistance of this invention. For a metal sample electrode 
and 2, lA, IB, and IC are the inside of drawing, and water ("trial water" may be called below) which is 
a reference electrode and contains an active oxygen generation source and oxidation reduction coloring 
matter. While being immersed into three, the potentiometer 5 for measuring the potential difference 
between these metal sample electrodes 1 A, IB, and IC and a reference electrode 2 is connected through 
the electrode switching unit 4. Moreover, the recorder 6 which displays the measurement result of this 
potentiometer 5 is formed. 

[0013] In this invention, although it is easy to generate active oxygen by the autoxidation reaction 
underwater and an available xylose (xylose) is moreover easily used suitably as an active oxygen 
generation sovu*ce, it is not limited to this at all. 

[0014] On the other hand, as oxidation reduction coloring matter, NBT (Nitro Blue 
Tetra2olium:C40H30N10O6 C12 = molecular weight 817.65) is suitable. 

[0015] Preferably, 20 degrees C or more, although it is added by constant temperature and the water 
especially maintained by 30 degrees C or more preferably and a trial is presented with these active 
oxygen generation source and oxidation reduction coloring matter As this water, from the ability of the 
rise of the measured value of the potential difference to be made remarkable It is desirable to use the 
phosphate buffer solution containing a phosphoric acid or phosphate, and the neutrality which is 
especially 100-1000 ppm thru/or fine alkalinity, i.e., a with a pH of about six to nine phosphate buffer 
solution, are suitable the Lynn concentration of 100 ppm or more especially. 
[0016] As for oxidation reduction coloring matter concentration, such as NBT in such a phosphate 
buffer solution, it is desirable that it is 25-250microM, and, as for active oxygen generation source 
concentration, such as a xylose, it is desirable that it is about 0.2 - 2 % of the weight. 
[0017] In this invention, in the phosphate buffer solution which specifically contains NBT, as shown in 
drawing 1 , the metal sample electrodes 1 A-IC and a reference electrode 2 are inmiersed, potentiometer 
5 grade is connected between two electrodes, addition mixing of the xylose is carried out underwater 
after that, and the potential difference is measured. In this case, when there are two or more metal 
sample electrodes, as shown in drawing 1 , a potentiometer 5 is switched with the electrode switching 
unit 4 so that the potential of each metal sample electrode may be measured with a fixed time interval. 
[0018] If a xylose is added underwater, active oxygen occurs from a xylose, and as a result of drawing 
out an electron from a metal sample electrode side in the process in which this active oxygen is retumed, 
while corrosion advances, advance of this corrosion will be measured as a potential rise. 
[0019] Therefore, the corrosion resistance of the metallic material which constitutes a metal sample 



http://www4.ipdi.inpit.go.jp/cgi-bm/tran_web__cgi_ejje 



5/7/07 



JP,08-068774,A [MEANS] 



Page 2 of 2 



electrode can be evaluated by measuring change of the rest potential between the metal sample 
electrodes 1 A-IC and a reference electrode 2. 

[0020] In this invention, such corrosion resistance can be easily evaluated as potential change as a metal 
sample electrode using what consists of the usual object for heat exchangers thru/or the usual metallic 
material for piping, and the half-segmented tubing material which specifically consists of copper or steel 
materials. 

[0021] In addition, an Ag-AgCl electrode etc. can be used as a reference electrode, and the small 
capacity of about 11. is sufficient enough in this invention as amount of water of the trial water in which 
a metal sample electrode and a reference electrode are made immersed. 
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OPERATION 



[Function] Although it was well known as a preceding paragraph story of pitting of metallic materials, 
such as SUS, copper, etc. with which the microorganism involved, that the rise of rest potential will be 
seen, this invention persons considered that this potential rise was brought about when active oxygen 
generates to a surface of metal by the intervention of a microorganism. That is, in the process in which 
the active oxygen in a system is retumed even to water, the metallic material was considered to be that 
to which corrosion advances, as a resuU of drawing out an electron from a metal side. And that the 
corrosion by the actual microorganism reaction which generates a small amount of active oxygen should 
be simulated, while generating the active oxygen of a minute amount underwater by the active oxygen 
generation source, a reaction is made to intervene by making oxidation reduction coloring matter into an 
electronic carrier or an electronic mediator, a metal sample electrode and a reference electrode are 
immersed in the trial underwater made into the environment which is easy to draw out an electron from 
the metallic material of a metal sample electrode, and change of the rest potential between two 
electrodes is measured. Thereby, the corrosion resistance of the metallic material of a metal sample 
electrode can be evaluated quickly and correctly as potential change accelerated moderately. 
[0023] In addition, unless oxidation reduction coloring matter, such as NBT, is presumed to be what has 
played a role of the electronic carrier which makes smooth transfer of the electron between an active 
oxygen generation source and a metal sample electrode front face, or an electronic mediator and this 
oxidation reduction coloring matter exists, there will be too few amounts of active oxygen, and a 
reaction will not advance smoothly. 
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EXAMPLE 



[Example] An example is given to below and this invention is more concretely explained to it. 
[0025] In addition, the xylose was used as an active oxygen generation source, and NBT was used for 
below as oxidation reduction coloring matter, and it carried out with the testing device shown in drawing 
i. 

[0026] an example 1 - first - every of KH2 P04 (molecular weight 136) and Na2 HP04 (molecular 
weight 142) - 0.0 15M solution was mixed and the phosphate buffer solution of pH8.1 was prepared. 
NBT40mg was dissolved in 11. (pH8.1) of this 0.01 5M phosphate buffer solution, and the phosphate 
buffer solution (pH8.1) containing NBT of SOmicroM was prepared. 

[0027] In this NBT phosphate buffer solution, it was immersed and following copper test piece No. 1-3 
and the reference electrode (Ag-AgCl electrode) with which surface processing conditions differ were 
maintained at 37 degrees C. To this, the xylose was added so that it might become concentration 1% of 
the weight, aging of potential was measured, and the result of drawing 2 was obtained. 
[0028] the outside of test piece No.l :half-segmented phosphorus-deoxidized-copper tubing (a front face 
— raw) was covered with silicon resin - It is 2 the outer diameter of 15.88mm, the thickness of 0.5mm, 
and 10cm of raw internal-surface products. Test piece test piece No. 2 : [ Thing test piece No. which 
established the slot with a channel depth of 0.15mm in parallel spacing (0.33mm) at the internal surface 
of test piece No.l ] 3: The inside of the same half-segmented phosphorus-deoxidized-copper tubing was 
covered with silicon resin with having used by test piece No.l, and the test by the conventional method 
was also performed for the thing comparison using a smooth outside surface. That is, test piece No.l, 2, 
and an Ag-AgCl electrode were immersed in 1001. of trial water, the variation per day of potential was 
measured, and the result of drawing 3 was obtained. 

[0029] According to this invention, it is clearer than drawing 2 and 3 that the potential rise by the 
conventional method is reproducible in a short time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing one example of the suitable testing device for 
operation of the test method of the corrosion resistance of this invention. 

[Drawing 2] It is the graph which shows the measurement result (based on this invention approach) in an 
example 1. 

[Drawing 3] It is the graph which shows the measurement result (based on a conventional method) in an 
example 1. 

[Description of Notations] 

lA, IB, IC Metal sample electrode 

2 Reference Electrode 

3 Water Containing Active Oxygen Source of Release and Oxidation Reduction Coloring Matter 

4 Electrode Switching Unit 

5 Potentiometer 

6 Recorder 
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